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Abstract 
It is generally agreed that if authentic teacher change is to occur then the tacit knowledge about how and 
why they act in certain ways in the classroom be accessed and reflected upon. While critical reflection can 
and often is an individual experience there is evidence to suggest that teachers are more likely to engage in 
the process when it is approached in a collegial manner; that is, when other teachers are involved in and 
engaged with the same process. Teachers do not enact their profession in isolation but rather exist within a 
wider community of teachers. 
An outside facilitator can also play an active and important role in achieving lasting teacher change. 
According to Stein and Brown (1997) “an important ingredient in socially based learning is that 
graduations of expertise and experience exist when teachers collaborate with each other or outside experts” 
(p. 155). To assist in the effective professional development of teachers, outside facilitators, when used, 
need to provide “a dynamic energy producing interactive experience in which participants examine and 
explore the complex components of teaching” (Bolster, 1995, p. 193). They also need to establish rapport 
with the participating teachers that is built on trust and competence (Hyde, Ormiston, & Hyde, 1994). For 
this to occur, professional development involving teachers and outside facilitators or researchers should not 
be a one-off event but an ongoing process of engagement that enables both the energy and trust required to 
develop. 
Successful professional development activities are therefore collaborative, relevant and provide individual, 
specialised attention to the teachers concerned. 
The project reported here aimed to provide professional development to two Year 3 teachers to enhance 
their teaching of a new mathematics content area, mental computation. This was achieved through the 
teachers collaborating with a researcher to design an instructional program for mental computation that 
drew on theory and research in the field. 
 
Purpose 
 
The aim of this project was to provide professional development to two Year 3 teachers 
in Queensland, supporting them to design an instructional program based on current 
research in the development of effective mental computation strategies. The project 
aimed to assist the teachers in their understandings of what constitutes effective mental 
computation and subsequently to enable their understandings of how to develop students’ 
strategic understandings of number and further develop their number sense. The 
instructional program was developed with the assistance of the researcher. At issue was 
the case study of two teachers in their classrooms.  
 
Understandings of Mental Computation 
 
Mental computation has been defined as “the process of carrying out arithmetical 
calculations without the aid of external devices” (Sowder, 1988, p. 182). Anghileri (1991) 
took the term further to mean making calculations with the head rather than merely in the 
head. Heirdsfield (2001) argued that the proposition made by Anghileri allows for an 
understanding of mental computation, both for the development of strategies for 
calculation with understanding, and development of flexibility in the strategy choice. 
Further, Vershaffel, Luwel, Torbeyns, and Van Dooren (2007) argued that mental 
computation must be considered within a wider framework of the student having access 
to a range of mental strategies. Using this logic, a student does not have adequate mental 
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computation skills if they try to use an identical or similar strategy no matter what the 
problem in front of them. On the contrary to be considered efficient, or even proficient, it 
is important that students carry a ‘toolkit’ of strategies that they know how to apply as the 
need arises.  
 
The fact that students need to be able to access and make use of a range of strategies for 
effective mental computation is now widely accepted, but there is no one right way ‘to 
do’ mental computation, is perhaps why the literature on how students should best be 
taught the concept is somewhat inconsistent. The fact that research in the field indicates 
that students come to use mental computation strategies differently at different times and 
in different ways also makes how best to teach the strategies to students complex and 
multifaceted. Put succinctly while, “researchers agree on the importance of mental 
computation strategies, they debate how to develop these skills” (Varol & Farron, 2007, 
p. 89). 
 
While international literature (e.g. Aunio, Niemirirta, Hautamaki, Van Luit, Shi, & 
Zhang, 2006; Beswick, Swabey, & Andrew, 2008; Blöte, Klein, & Beishuizen, 2000; 
Clark, 2008; Foxman & Beishuizen, 2002; Maclellan, 2001; McIntosh, 1998; Reys, Reys, 
Nohda, & Emori, 1995; Torbeyns, Verschaffel, & Ghesquiere, 2005; Verschaffel, Luwel, 
Torbeyns, &Van Dooren, 2007; Varol & Farran, 2007) has long argued the importance of 
including mental computation in mathematics curricula to promote number sense, 
Australia has been slow to pick up the challenge. Countries such as The Netherlands, 
Denmark and Sweden have long included instruction in mental computation as a key part 
of the mathematics curriculum. According to Blöte, Klein, and Beishuizen (2000), 
“European tradition stresses the importance of mental arithmetic as the knowledge-base 
for mathematical understanding, number sense and flexible operations with numbers” (p. 
222). Other education systems, however, have been less enthusiastic to reverse the focus 
on pen and paper algorithms. In the state of Queensland (a state within Australia), only 
the most recent syllabus (Queensland Studies Authority [QSA], 2004), that was to be 
implemented throughout the state in 2007, mentioned the inclusion of mental 
computation. Mental computation did not feature in the previous syllabus (Department of 
Education, Queensland, 1990, 1991); rather, the emphasis of computation was on specific 
written algorithms. While the new syllabus was available in draft form from 2003, these 
drafts were in continual change. It might be expected that teachers would face challenges 
in teaching this new topic in the curriculum.  
 
This report describes the professional development of two year 3 teachers who 
volunteered for a project to get a ‘head start’ on the new syllabus. The study looked 
particularly at how each went about attempting to develop and implement an instructional 
program for the teaching of mental computation in their respective classrooms, and what 
support they needed in order to achieve this. While the study reported here is small in 
scope it is an important starting point in demonstrating some of the issues and challenges 
that are faced by teachers as they move from a syllabus which relied heavily on the 
teaching of specific written algorithms to a syllabus where mental computation is an 
important aspect.  
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To date there has yet to be a detailed and thorough examination of how the syllabus 
requirements relating to mental computation are enacted within and across classrooms in 
the state. The following reports on a small and descriptive case study conducted just prior 
to the release of the 2004 syllabus. Without detailed and prolonged work with classroom 
teachers to help develop adequate teaching strategies for mental computation in the early 
years of primary school, the syllabus objectives might not be achieved.  
 
Teacher Change and Professional Development in Mathematics Education 
 
Before any program of effective professional development can be established it is 
necessary to have some understanding of the ways in which teacher change occurs. Miles 
(1964) argued that “it takes fifty years for a new social practice to become widely 
established” (quoted in Radix, 1991, p. 8). Teachers, however, are expected to change 
their pedagogical beliefs and practices with far greater speed and stealth. The 
Mathematics Syllabus (QSA, 2004) for example was released in 2004 with the 
expectation that it would be implemented in all Queensland classrooms by 2007. This 
timeframe existed despite the syllabus containing a major pedagogical shift from a 
complete emphasis on written algorithms to a much greater focus on teaching mental 
computation. The three year time frame expected for the implementation of the syllabus 
runs in the face of work in the field of teacher change and the necessity to realise as Begg 
(1995) states that “change is a process and not an event” (p. 77). 
 
Schon’s (1983) concept of reflection-in-action to establish authentic teacher change is 
still regarded as important by many writers in the area of teacher change. The theory of 
reflection-in-action is constructed around the belief that a bank of tacit knowledge 
develops over time in all professionals. This knowledge is developed and learned 
experiential action. Once learned, however, such knowledge becomes almost instinctive.  
 
It is the accrued experiential and practical knowledge that allows professionals to react to 
certain situations without seeming to think about them and moreover it informs the way 
in which they undertake the day to day activity of their jobs. For teachers, this includes 
the way they enact certain parts of the curriculum. The first step in changing professional 
practice is therefore reliant on accessing the tacit knowledge informing a given practice.  
Cranton (1996) argues that critical reflection is the first step towards professional growth, 
which she suggests must be about “moving beyond the acquisition of new knowledge and 
understanding into questioning our existing assumptions, values and perspectives” (p. 
84). 
 
While critical reflection can and often is an individual experience there is evidence to 
suggest that teachers are more likely to engage in the process when it is approached in a 
collegial manner; that is, when other teachers are involved in and engaged with the same 
process. According to Stein and Brown (1997) “teacher change must be understood in 
relation to the communities of change in which teachers participate” (p. 64). Teachers do 
not enact their profession in isolation but rather exist within a wider community of 
teachers. Within this community, shared actions, experiences and understandings do exist 
and have an impact on individual practice, and as such groups of teachers can assist each 
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other to engage in critical reflection and improve their practice. In a detailed study of the 
effectiveness of professional learning communities as a method of professional 
development for teachers, Nelson (2008) found that “teachers working collaboratively to 
understand some selected aspect of their practice contributes to significant professional 
growth across the group and possibly beyond the group” (p. 549). It has been found that 
teachers working together on an area of professional development assist one another to 
change their professional practice, having repercussions not only for their own practice 
but also for others with whom they work. Nelson (2008) further suggests collaborative 
learning fosters “dialogue and inquiry over an extended period of time” (p. 549) and thus 
helps to continually develop teacher learning. 
 
An outside facilitator can also play an active and important role in achieving lasting 
teacher change. According to Stein and Brown (1997) “an important ingredient in 
socially based learning is that graduations of expertise and experience exist when 
teachers collaborate with each other or outside experts” (p. 155). Nelson (2008) agreed 
that an outside facilitator can play an important role: 
 
Teachers need support for both the processes of inquiry and for the creation of an 
environment that models, nurtures, and embeds an inquiry stance. Second, targeted 
support is critical to move teachers past problematic areas; refining ambiguous inquiry 
questions, developing the trust need to share student work, making sense of that work in 
relation to their inquiry question and promoting a willingness to wonder and ask critical 
questions about instructional decisions, classroom practices and student learning. (p. 
579) 
 
It is generally agreed that if authentic teacher change is to occur then the tacit knowledge 
about how and why they act in certain ways in the classroom be accessed and reflected 
upon. In developing skills of critical reflection teachers need to feel supported and their 
knowledge respected. According to Breen (1999), “if we want teachers to be the fulcrum 
of any change process we cannot deprive them of their confidence in their own skills” (p. 
120). 
 
Professional development programs ultimately aim to achieve teacher change in some 
form or another, but usually to pedagogical practice. The key word in professional 
development should be ‘development’ – understood as relating to growth, evolution and 
expansion. A program of professional development that does not aim towards, and is not 
interested in, assisting teacher growth is not deserving of the title. Whether or not this 
growth will always occur is another thing, for, as Sturgess (1988) argued, “implicit in the 
assumption that in the act of leaving space for people to grow is the assumption that they 
are prepared to take responsibility for their own learning” (p. 47). Thus the change 
process cannot be forced but must be ‘taken up’ or owned by the individual. Successful 
professional development programs work to maximise the desire of participants to be 
involved and to grow professionally as a result of their involvement. 
 
According to Dunlop (1990) professional development activities have a greater chance of 
success when the following procedures are enacted: 
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 Participants have opportunities to be involved in planning the content from the 
beginning; 
 Activities are aimed at specific knowledge relevant to a teacher’s location; 
 Activities are perceived as non-judgmental; 
 A considerable proportion of the activities is voluntary; 
 Activities are individualised as much as possible; 
 Teachers are allowed a reduced amount of class time to attend professional 
development activities. (pp. 9-12). 
 
Successful professional development activities are therefore collaborative, relevant and 
provide individual, specialised attention to the teachers concerned. 
 
To assist in the effective professional development of teachers, outside facilitators, when 
used, need to provide “a dynamic energy producing interactive experience in which 
participants examine and explore the complex components of teaching” (Bolster, 1995, p. 
193). They also need to establish rapport with the participating teachers that is built on 
trust and competence (Hyde, Ormiston, & Hyde, 1994). For this to occur, professional 
development involving teachers and outside facilitators or researchers should not be a 
one-off event but an ongoing process of engagement that enables both the energy and 
trust required to develop. According to Irwin (1994), “single session inservice programs 
are not likely to bring about large changes in teachers skills and beliefs. Longer term 
programs are generally believed to bring about desirable change” (p. 372). 
 
The small project, reported here, shows how effective well focused, reflective, engaging 
professional development driven by interested teachers and assisted by a knowledgeable 
and supportive researcher can be. It also demonstrates, however, that this type of 
professional development requires both time and commitment both from the teachers and 
the researcher.  
 
The Context 
 
Two Year 3 teachers participated in a project focusing on developing young children’s 
mental computation. In Queensland, Year 3 students are approximately eight years of 
age. As prescribed by the then mathematics syllabus (Department of Education, 1987), 
the students had been introduced to specific written (pen and paper) algorithms for 2-digit 
addition and subtraction with regrouping (e.g., 56+28; 72-46), and 3-digit addition and 
subtraction without regrouping (e.g., 125+451; 367-145).  
 
There was no preset instructional program or instructional strategy devised by the 
researcher before beginning work with the teachers. This was because the entire program 
was developed in collaboration with the teachers utilising a constructivist approach. This 
approach utilises the existing knowledge of the learner and facilitates working with and 
building on this prior knowledge in such a way that learners actively construct new 
knowledge. This notion meant that the teachers involved had to build a system of 
instructional design which was in accordance with their own cognitive understandings, in 
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terms of their mathematical understandings, their concepts and experiences of teaching 
and learning, and their understandings of their own classrooms.  
 
To support the developing knowledge of the teachers with respect to both specific 
teaching strategies and wider theoretical understandings, research literature was provided 
to the teachers. This literature provided a further background for them to develop an 
effective instructional program for their own students. The researcher acted to provide 
knowledge and information and then to support, guide and promote new construction of 
knowledge with respect to the ways of instructing students in mental computation. The 
researcher, however, did not impose a program of instruction on the teachers.  
 
The instructional program was conducted over a six-week period, with students engaging 
in this program once per week for approximately 40 minutes. Each lesson was video-
taped by the researcher and meetings with the teachers were conducted at the end of each 
lesson. This both enabled the teachers to reflect on their practice and to seek the advice 
and feedback of the researcher as to how to develop more effective teaching strategies 
based on what had been captured of the lessons. Teachers also provided insight into their 
own practice to the researcher and shared ideas with one another. Thus the research 
process was reflective and cyclical and continually moved towards developing and 
improving the understandings of the teachers as they grew in their understanding of the 
methodologies at play and similarly developed the ability to identify issues in their own 
practice with respect to teaching mental computation. As the knowledge of the teachers 
grew, the researcher acted to provide teachers with additional information, offer 
suggestions about other strategies and enhance their theoretical understandings about the 
teaching and learning of mental computation.  
 
While the teachers worked together to develop the program, it was implemented slightly 
differently in the two classes demonstrating both the different understandings of the two 
teachers and the students in their respective classes. The teachers devised (and constantly 
revised) their instructional program after the operating knowledge of the students was 
ascertained. Students’ knowledge in mental computation was determined via diagnostic 
one-on-one video recorded interviews which were conducted by the researcher and the 
teachers. To track individual student learning, and to inform the instructional program, 
individual pre- and post-instruction mental computation diagnostic interviews were 
conducted with each student. The researcher conducted some of the interviews. In the 
addition, the teachers were trained in interview techniques, and they administered several 
of the interviews. The intended outcome was that the teachers would identify the 
computational strategies that some of the students were employing so that they would 
‘get a feel’ for the strategies the students were employing and thus design an instructional 
program based on their students’ initial understandings.  
 
In being focused on the professional development of the two teachers, the method aimed 
to engage the teachers as co-researchers rather than merely as subjects (Clarke, 1994). To 
this end both of the teachers involved volunteered because they saw a need for the 
development of more effective teaching in mental computation in their classrooms as 
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well as a need to improve their own classroom practice with respect to mathematics in 
general. As one teacher noted: 
[The principal] asked us who would be interested [in the project]. And at that time I was 
looking for something a little bit different in professional development. You need to be 
challenged. We’ve made assumptions that in Year 3, they [the children] can do things  
 
In order to foster an effective partnership-in-research with the teachers, the researcher 
was held to be the ‘expert’ in mental computation but the teachers were considered 
‘experts’ in their respective classrooms (Ruthven, 2002). Although the researcher 
remained the “expert in scholarly knowledge” in relation to mental computation, the 
teachers were considered the “experts in craft knowledge” (Ruthven, 2002). 
 
Data 
Over the course of the project, the data collected included:  
1. videotaped observations of students engaged in addition and subtraction mental 
computation tasks, in the form of pre and post-instruction instruction diagnostic 
interviews,  
2. videotaped classroom observations of lessons,  
3. teachers’ lesson plans,  
4. post instructional teacher interviews, and  
5. documentation of ongoing reflection and discussions between the researcher and 
the teachers.  
For the purposes of identifying aspects of the professional development that supported 
the teachers in this endeavour, data are drawn from (4) teacher interviews and (5) 
documentation of reflections and discussions between the researcher and the teachers. In 
addition, some data are drawn from (3) lesson plans and (2) lesson observations. Both the 
reflections of the teachers and the observations of the researcher constitute part of the 
data set as they informed both the planning of future lessons and the way in which the 
research itself developed. 
 
Findings and Discussion 
 
As the project aimed to examine the professional development of two teachers and 
because the teachers were treated as co-researchers, they were encouraged to provide 
feedback on the project, the professional learning process, student learning, and 
suggestions that could inform future instructional programs. 
 
Teacher reflections 
 
Both teachers believed that they had benefited from the professional development in 
several ways. They believed they had become ‘better’ teachers, offering more interesting 
and engaging lessons to the students.  
 
The children enjoyed the change. They were eager to learn and they had more confidence. They were 
enthusiastic.  
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[It] changed my way of thinking. It’s not so much thinking; it made me more aware of why we teach 
certain things. 
 
The children became more competent is using other strategies, rather than just the pen and paper 
algorithms. They realised that there are several ways of recording their strategies, and there are lots of 
different ways. They started to realise there are reasons for doing things. 
 
The teachers suggested their improved pedagogical practices had resulted in enhanced 
student outcomes; for instance, the students had become “more mathematically inclined” 
and were engaging more in mathematics. They believed that as there was an emphasis on 
process (rather than product), the students developed more confidence in their ability to 
“do” mathematics, and more competence in using a variety of appropriate strategies. 
They also felt that the students started to see a purpose in more of their mathematics; for 
instance, the reason for learning number facts strategies, place value concepts, counting 
in tens, all concepts needed to assist mental computations. According to the teachers, not 
only had the students developed a variety of mental strategies, they also recognised there 
are different methods of both performing and reporting their calculations. 
 
The teachers identified five major contributing factors to their improved teaching. Firstly, 
they suggested that being provided with appropriate background readings and resources 
enhanced their own learning and supported them in providing engaging lessons.  
 
I thought the concept map you gave us… how it all fitted together.  
 
Those readings you gave us – and I tell you what I found interesting was the curriculum [web]sites. I go to 
them a lot now. The websites were useful; although we didn’t use them with the children. They could be 
used with the children though.  
 
We had to get the idea of the language of mental computation and teach it. You showed us where we 
(referring to websites) … and I still remember where we can find the jump strategy, where we find the split 
strategy. … That language was new to us. We could go to the New South Wales Education Department site 
and refresh. 
 
Secondly, conducting pre- and post-instruction interviews with their students assisted the 
teachers to identify their students’ knowledge. They reported that they became more 
aware of individual student’s understandings and therein-possible shortfalls in their own 
teaching strategies. In fact, one of the teachers explained – after interviewing a small 
number of her students – “What have I been doing all these years?” She was referring to 
the over-emphasis of teaching written algorithms, when students rarely used them, and if 
they did, little understanding was evident. By interviewing the students, the teachers also 
became aware of the gap between what students could do with pen and paper (possibly 
without understanding) and what they could do mentally. One teacher expressed 
amazement that some students experienced no difficulty completing pages of written 
algorithms in class, but had been unsuccessful in completing examples mentally in the 
pre-instruction interviews. The teachers could also monitor their students’ progress in the 
post-instruction interviews.    
 
Thirdly, along with their newly developed pedagogical content knowledge, the teachers 
identified having to plan and document their lessons as beneficial to their practice, as it 
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made them focus on the development of their lessons. The teachers felt that having to 
write lesson plans that dealt specifically with the development of mental computation 
strategies was a positive outcome, because it made them become aware of the sequencing 
required to develop mental computation strategies. However, they also felt that they 
required more time to develop the sequencing more effectively, and that additional 
assistance from the researcher was required to develop appropriate sequencing.  
 
Because we had to plan lessons in some detail, we became aware of the importance of sequencing… 
making the links. It didn’t hurt any of us even after working and teaching for 30 odd years to do a prepared 
lesson. But we needed time and help in planning for the sequencing of lessons and links between lessons. 
 
Probably what worked was what you [the researcher] called “sequence”. And also the sequencing of 
learning – I’m very careful with that too, now. Sequencing is essential; otherwise you take kiddies onto an 
area where they have no idea of what they are doing.  
You made us think about what questions we were going to ask, what tasks we were going to do.  
 
Having the opportunity to engage in reflection with the researcher and with each other 
assisted them to develop an effective instructional program:  
 
I tell you what else [was useful]… the feedback we got after each lesson. Feedback from you [the 
researcher] at the end of each lesson was useful. I found it very constructive. You asked us why we did 
things. Talk about professional development! 
 
I can remember J [teacher] and I talking about the lesson, and we’d talk about what worked and what didn’t 
work. And ask each other what we did. ...That made your lesson more successful and we were very honest. 
…And sometimes we’d just sit there and just say “what does A [researcher] mean by this? So, there was a 
bit of to and fro. 
 
While the teachers were accustomed to planning together and discussing progress of their 
mathematics programs, the additional emphasis on reflection and discussion between the 
teachers, and among the teachers and the researcher helped to promote further reflection 
on their practice. 
 
Finally, time was mentioned on several occasions. It is a common complaint of teachers 
that they do not have enough time to adequately engage with professional development 
activities. At other times teachers have been noted to resent the time that professional 
development and inservice activities take away from the business end of the teaching 
responsibilities. This was not the case here, as the teachers involved with this 
professional development program volunteered for the project and were active 
participants of the research process. However, both teachers did report that they would 
have liked more time to read the articles and more time to plan.  
 
We would have liked to have spent more time reading. 
 
We needed more time for planning for sequencing (within and between lessons). The links between lessons 
needed more planning.  
 
Researcher’s Reflections 
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The reflections of the researcher are important here, because the researcher acted as a 
critical friend to the teachers. As such, the researcher’s insights provide an understanding 
of how important the relationship between researcher and teachers came to be in 
developing the teachers as both effective researchers into their own classroom practice, 
and in developing a greater knowledge of the ways to develop effective mental 
computation strategies. While the teachers and researcher identified similar themes, the 
“interpretation” of these themes differs between teachers and researcher. 
 
The teachers identified planning as an important aspect of the program. However, initial 
lesson plans were brief, for instance,  
1. introduce 100 board 
2. count forward and backward by tens 
3. take some numbers off the board – what’s missing 
4. place value 
5. whole class addition puzzle 
6. group work  
7. report back on solutions 
 
This style of brief lesson plan was gradually replaced by far more detailed plans. Details 
such as the identification of concepts to be covered in the lesson, specific examples to be 
presented (e.g., number combinations), questions to be asked, and steps to be taken were 
included in the plans.  
 
An important component of lesson planning is the ability to identify the intent/focus of 
the lesson; that is, what student learning is intended. For example, the students in one 
class were instructed to “jump” on a number line from one number to another (e.g. from 
28 to 63). While the students were asked to share and verbalise the series of jumps that 
they made, their attention was never drawn to the total of these jumps. As a result, some 
of the students were finding elaborate ways of getting from one number to another, rather 
than focusing on the total distance between the two numbers, and how to best calculate 
this. 
 
Teacher: Place 24 on your empty number line. Jump to 80. How did you jump? 
Student: I started at 24, then I jumped to 40. Then I jumped to 80. 
 
The researcher suggested to the teacher that the question, “how far did you jump?” might 
assist the students to focus on the intent of the task – mental computation strategy. In 
future lessons, this question focused the students’ attention on computational strategies 
they might use.   
 
Also associated with planning is lesson sequencing, both within lessons and between 
lessons. It became apparent to the researcher that the teachers were not making links 
within lesson nor between lessons. In order to assist the teachers develop links, the 
researcher formulated a “sequence” for introducing number combinations. This 
“sequence” reflected what students could complete easily (e.g., counting forward and 
backward in tens, in multiples of tens – 60 jump on in tens), through more difficult jumps 
(e.g., jumping forward and backward in tens and ones – 68 jump back by 25), to 
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examples bridging tens (e.g., 75 jump back by 28). As a result, the teachers developed 
lessons around example “types” to be covered in the lesson, rather than unrelated 
examples. The specific examples were documented in their lesson plans. The teachers 
also started to identify links between other number concepts and mental computation. For 
example, 24+13: 
 
Student 1: I’m going to start at 24, and jump 10, then 3. 
Student 2: I’m going to start at 13. 
Teacher: Yes, you can start with either number, because it’s addition and you can do turnaround.  
 
The teachers identified reflection as an important aspect of their professional 
development. However, the researcher noted that originally the teacher reflections tended 
to focus on the superficial aspects of the lesson, for instance, “the lesson was too long”. 
However, as the teachers became immersed in the program, they started to reflect more 
on student outcomes, and inquired into how better to engage students in learning.  
 
Teacher 1: We’ve done the tens facts in number facts strategies. But they didn’t see the connection for 
mental computation. I had to go back to a tens fact for them.   
Teacher 2: I did it on an empty number line. I made them just jump to the next ten. 
 
In general, the teachers developed some overall understanding of their own practice and 
students’ learning. They reported they saw the value of encouraging the students to 
develop their own strategies and to share these strategies with the class. In both 
classrooms, students were encouraged to discuss and share the strategies. However, one 
teacher merely focused on asking students to explain their strategies.  
 
Teacher: What’s your answer (for 100-65)? 
Student: 35. 
Teacher: How did you get that? 
Student: I did 100, 90, 80, 70; then I took 5, so it’s 35 altogether.  
 
In contrast, the other teacher encouraged far more discussion and had the students 
compare their strategies. For example, for 157+36 
 
Lisa: I did plus 30 – 3 tens – then plus 3. 
Teacher: Why did you add on 3?  
Lisa: ‘Cos I added a 3 to 157.  
Teacher: So, how many more to add on? 
Lisa: 3. 
Teacher: Who did it the same way as Lisa? 
Student: Sort of. 
Teacher: Tell me about your “sort of”.  
Student: I did plus 30, then plus 6. 
Teacher: So, is that the same? Did anyone else do it that way? Did anyone do it differently? How did you 
solve it?   
 
109-47 
Teacher: What’s different about this example? 
Ben: It’s a take away. We have to start at the other end (of the number line). 
Teacher: Ben said we have to start at the other end. 
Student: No we don’t. We can start at 47 and add on.  
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Teacher: How does that work? 
 
After the students solved this problem, they were asked to share their strategies. Most 
solved the example using a take away strategy, so the teacher then encouraged discussion 
around how an add-on strategy, starting from 47, could be accomplished. Such 
discussions led to the students in the second class making judgments about the suitability 
of the strategies.  
 
As the teachers developed their questioning skills, there was evidence of supporting the 
students’ learning. The questions the teachers posed assisted students to “make the links” 
in their understanding.   
 
Student: [27 + 28]. I added 23 to 27. I got 50. 
Teacher: You’ve added on 23. How many more do we need to add on?  
Student: 5, so that’s 55. 
Teacher: So, what is 27 + 28? 
 
While the teachers possessed some “craft knowledge” to develop a pedagogically sound 
instructional program, they needed support to design lessons, pose questions, and make 
links within and between lessons. The active role of the researcher in being present in the 
classrooms and in working with the teachers in the planning was an important part of the 
professional development. The researcher highlighted aspects of teacher practice that 
could be refined or developed. Active and collegial engagement by the researcher and 
teachers resulted in effective instructional program designed by the teachers. 
 
Concluding Comments 
 
The project may be considered a success in terms of the professional development 
experienced by the teachers involved, with respect to the teaching of mental computation 
in their classrooms. This is apparent by the teachers gaining both a greater understanding 
of what constitutes good practice in teaching mental computation and also by the fact that 
they actively incorporated this growing understanding into the classroom via new 
teaching strategies.  
 
The project, while small and descriptive nonetheless shows the value of teachers and 
researchers working together in situ to improve professional practice. Given the time 
given over to project by both the teachers and the researchers this has quite interesting 
repercussions for how much professional development may be required by teachers to 
fully articulate a new syllabus involving new concepts.  
 
The project demonstrates that educational authorities in the state need to think fully about 
developing the knowledge, understanding and practice of teachers with respect to new 
concepts, and that researchers with expertise in the field have an important part to play in 
assisting teachers to develop their knowledge and understanding. The project further 
suggests that teacher and researchers can work together effectively to secured enhanced 
teaching and learning outcomes and that it be done in such a way that teachers don’t feel 
‘put-upon’, but instead feel actively involved in the process. Having said this, what 
became apparent through the teachers’ comments was that this format of professional 
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development will only be effective if teachers are given the necessary release time 
necessary to engage with all parts of the knowledge required and then to develop an 
appropriately informed instructional program. Even though the teachers involved in this 
project volunteered there is evidence that when given time and resources, teachers can 
and will actively engage with new initiatives but that this is a process that requires 
foresight and planning as opposed to under theorised, ad hoc, ‘one size fits all’ version of 
professional development.   
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